Sequences in the coding region of clotting factor VIII act as dominant inhibitors of RNA accumulation and protein production.
A variety of retroviral vectors for transduction and expression of clotting factor VIII (FVIII) were constructed by using truncated forms of a FVIII cDNA lacking part or all of the nonessential B-domain sequences. Both the titer of virus and FVIII protein production from the vectors was about 2 orders of magnitude lower than the virus titer and protein production from identical retroviral vectors containing other cDNAs, including clotting factor IX. These decreases could be entirely explained by an observed 100-fold lower accumulation of vector RNAs containing the FVIII sequences in comparison to vectors containing other cDNA sequences. Deletion analysis of one of the FVIII vectors demonstrated that diffuse sequences within the FVIII coding region had a deleterious effect upon vector titer and RNA accumulation. One inhibitory signal could be localized to a 1.2-kb stretch of DNA, but further localization was not possible as additional size reduction abolished the activity. These results indicate that expression of FVIII is regulated by signals within FVIII coding sequence that result in decreased RNA accumulation and FVIII protein production. Alteration of these inhibitory signals to permit high-level FVIII production may be difficult due to the wide distribution of these signals within the coding region of the protein.